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(i) providing said aqueous solvent in an amount resulting in 
complete hydrolysis and providing said acid in an amount maintaining a hydrolyzed 
precursor and avoiding gelation or precipitation; and 

(ii) providing said surfactant and said silica precursor in a mole ratio 
that is above a lower mole ratio that produces a non-porous silica phase and below an upper 
mole ratio that produces a lamellar phase. J 

2. The method as recited in claim 1, wherein s*d lower mole ratio is about 0.05. 

3. The method as recited in claim 1, wherein said upper mole ratio is about 0.3. 

4. The method as recited in claim 1 , wherein said acid is added in an amount 
resulting in a pH of said silica precursor solution of from about 1 to about 4. 

5. The method as recited in claim 4, wherfein said pH is about 2. 

6. The method as recited in claim 1, wherein the step of forming includes diluting 
with an alcohol. 

7. The method as recited in claim 6 9 wherein said alcohol is ethanol. 

8. The method as recited in claim 1, wherein said aqueous solvent, said acid, and 
said surfactant are premixed before combining with said silica precursor. 

9. The method as recited in claim 1, wherein said mesoporous material is in' a 
geometric form selected from the group consisting of fiber, powder, and film. 

10. The method as recited inydaim 1 , wherein said forming is spin-casting. 

1 1 . The method as recited in claim 1 , wherein said forming is spraying. 
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12. The method as recited in claim 1, further comprising adding a pre-polymer or 
a polymer to said silica precursor solution making a pituitous mixture. 

13. The method as recited in claim 1 , whereip said forming is drawing. 

14. The method as recited in cjaim 1, whejfbin said forming is squeegeeing. 

15. The method as recited in claim 1> fur/her comprising the step of adding a metal 
compound to the silica precursor solution. 

16. The method as recited in claim 15,/wherein said metal compound is selected 
from the group consisting of metal halide, metal nitrate, and combinations thereof. 

17. The method as recited in clairr/ 16, wherein said metal halide is a metal 
chloride, 

18. The method as recited in clmm 16, wherein said metal is selected from the 
group of aluminum, iron and combinations thereof. 

19. The method as recited in £laim 1, wherein said silica precursor is an alkoxide 
silica precursor or a tetrachlorosilane. 

20. The method as recited m claim 1, wherein said aqueous solvent amount is 
characterized by a ratio of said aqueous solvent to said silica precursor of about 7. 

21 . The method as recited in claim 1, wherein said acid amount is characterized by 
a ratio of said acid to said silica precursor of about 0.1. 

22. The method as recited in claim 1, further comprising adding a swelling agent 
to the silica precursor solution/ 
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23. The method as recited in cjairn 22, whereifi said swelling agent is 1,3,5- 
trimethylbenzene. 

24. The method as recited in claim 1, furthef comprising the step of calcining the 
mesoporous material. 

25. A method of making a mesoporous silica film, comprising the steps of 

(a) combining a silica precursor with an aqueous solvent, an acid and a 
surfactant having an ammonium cation into a silica/precursor solution, 

(b) templating the silica precursor with the surfactant and obtaining the 
mesoporous material from the templated silica precursor, 

(c) forming said silica precursor mto a preform; and 

(d) rapidly evaporating said aqueous solvent from said preform for obtaining 
the mesoporous material, wherein the improvement comprises: 

(i) said silica precursors tetraethoxysilane; 

(ii) providing said aquious solvent in a superstoichiometric amount 
and providing said acid in an amount maintaining a hydrolyzed precursor and avoiding 
gelation or precipitation; 

(iii) providing said^urfactant and said silica precursor in a mole ratio 
that is above a lower mole ratio that produces a non-porous silica phase and below and upper 
mole ratio that produces a lamellar phase; and 

(iv) said forming includes diluting with an alcohol. 

26. The method as recited in claim 26, further comprising adding a pre-polymer or 
a polymer to said silica precursor solution making a pituitous mixture. 

27. The method as recited in claim 26, wherein said rapidly evaporating is by 
spin-casting. 

28. -39. Cancel 
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40. (Amended) A method of making a mesoporous film on a substrate, the 
method comprising the steps of: 

(a) combining a silica precursor witn an aqueous solvent, an acid catalyst 
and an ammonium cationic surfactant into a precursor solution; 

(b) dispensing said precursor solution onto the substrate; 

(c) forming a film by evaporation of the solvent in less than 5 minutes; and 

(d) heating the film on the substraie to a temperature sufficient to 
decompose the surfactant, thereby producing a mejsoporous film on the substrate. 



41 . The method of claim 40 wherein tpe precursor solution is a silica precursor 
solution and wherein the surfactant and the silica precursor solution are in a mole ratio that is 
above a lower mole ratio that produces a non-mpsoporous silica phase and below an upper 
mole ratio that produces a lamellar phase. 



58. 



(Thrice amended) A process to form mesostructured films, comprising: 

(a) preparing a precursor sol containing a soluble source of silica, an 
aqueous solvent, an ammonium cationic surfactant and an acid catalyst; and 

(b) depositing the precursor sol on a substrate wherein evaporation of 
solvent and water in less than 5 minutes ca/ises the formation of said mesostructured films on 
the substrate surface. 



59. (Twice amended) The process of claim 58 wherein the aqueous solvent and 
the catalyst are provided in amounts th^t maintain a hydrolyzed precursor sol while avoiding 
gelation or precipitation. 



60. (Twice amended) Th^ process of claim 58 wherein the soluble source of silica 
is a silica precursor alkoxide or tetra'cblorosilane and wherein the surfactant and the soluble 
source of silica are in a mole ratio mat is above a lower mole ratio that produces a non-porous 
silica phase and below an upper mole ratio that produces a lamellar phase. 



9. (Twice amended 
kctant further includes 



The 
tide or 



pr ocess of claim 58, wherejrH he ammonium cationic 
loride or th^ir" combination.. 



tfyeirc 
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70- (Twice amended) The process of claim/58, further comprising the step of 
_ calcining said film at 450°C. 

_ 



71. The process of claim 58, wherein the/precursor sol is deposited on a substrate 
by spin coating. 



78. (Amended) The process of claim ip, wherein said soluble source of silica is 
an alkoxide silica precursor or tetrachlorosilane. 



79. (Amended) A process to form a Aiesoporous structure, comprising: 

(a) preparing a precursor sol containing a soluble source of silica, an alcohof; 
and water solvent, an ammonium cationic surfactant, and an acid catalyst, wherein said I - 
solvent is provided in an amount resulting in cAmplete hydrolysis and said acid catalyst is in 
an amount to maintain a hydrolyzed preeursoi/ and to avoid gelation or precipitation in said 
precursor sol; 

(b) forming the precursor s6l into a preform; 

(c) evaporating said solvent from the preform at a rate that forms a 
mesostructured material; and 

(d) calcining the mesostrictured material to form a mesoporous structure. 



80. The process of claim 79, wherein said precursor sol contains alcohol which is 
a byproduct of hydrolysis, and said mesoporous structure is a film. 

81 . The process of claim 79, wherein said preform is a droplet, said alcohol is a 
byproduct of hydrolysis, and said sol is spray dried to form a powder. 



82. The process of claim/79, wherein said drying is preformed in less than 5 
minutes. 



83. (Amended) The process of claim 79, wherein said precursor sol contains 
dilutant(alcohol7and wherein the mesoporous structure is a film. 



RESPONSE TO 
OFFICE ACTION 



PAGE 6 of 22 



DO. NO. 1941-70 



08/23/01 THU 17:58 [TX/RX NO 7105] Ig] 009 



8/23/01 15:09 FAX 5032744622 



MARGER JOHNSON McCOLLOM 



[gioio 



84. A process to form a mesoporous structure, comprising: 

(a) preparing a precursor sol containing a soluble source of silica, an alcohol 
and water solvent, an ammonium cationic surfactaift, and an acid catalyst, wherein said 
solvent is provided in an amount resulting in comtflete hydrolysis and said acid is in amount 
to maintain a hydrolyzed precursor and to avoid ablation or precipitation in said precursor 
sol; 

(b) forming the precursor sol inio a preform; 

(c) evaporating said.solvent from the preform at a rate that forms a 
mesostnictured material, wherein said.mesosbnictured material contains surfactant; and 

(d) calcining the mesostructurfsd material to form a mesoporous structure. 




(Amended) A process to forWa mesostructure, comprising.-^ fi/wf&f /o /\(^}[) 
(a) preparing a precursor sqf containing^solpb;le scoir^eof silica, water and ^^^iy^fj 



alcohol solvent, an ammonium cationic surf^qtant and/4 catalyst^ and 

(b) evaporating said solveift $i less th£n~5*minutes to cause the formation of 
a mesostructure, wherein said mesostructurib contains surfaetant 



86. . The process of claim 79, Wherei^ the said precursor sol contains alcohol which 
is a byproduct of hydrolysis, and wherein said mesostructure is a film. 

87. The process of claim 79iwherein said preform is a droplet, wherein said 
alcohol is a byproduct of hydrolysis, and wherein said precursor sol is spray dried. 

88. The process of claim ^9, wherein said evaporating is performed in less than 5 
minutes. 



3n 



89. Cance; 



90. (Amended) The process of claim 79, wherein said soluble source of silica 
includes a silica alkoxide precui&or or tetrachlorosilane. 
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91. A process to form a mesostructure/ comprising: cAfw C 

A . ^ (a) preparing a precursor sol containing a soluble source of silica, a water 
and alcohol solvent, an ammonium cationic surfactant and an acid catalyst, and 
' . c - Ym ' - (b) ■ evaporating said solvent in/less than 5 minutes to cause the formation of 
a niesos true tare. 




92. (Amended) The process of cl^im 91, wherein said solvent is evaporated in 
less than 1 minute. 

93. (Amended) The process of c^rim 91, wherein said solvent is evaporated in 
less than 1 0 seconds. 



94. The process of claim 91, wHerein the said precursor sol contains both 
utant alco^l^ajid'alcohol which is a byproduct of hydrolysis, and wherein said 




mesostructure is a*fiha, i I 

•> ' ■ • . ( Or f-l 9 

The process of claim 91, /wherein said preform is a droplet, said alcohol is a 



95. 



byproduct oil hvxbolvsis, and said^pl Wspray dried. 



96. Cancel. 



97. Cancel. 
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1 10. (Amended) The process of claim 58, plrherein the films exhibit an index of 
refraction between 1.16 and that of silica. 

111. (Amended) The process of claim 79, wherein the mesoporous structure is a 
film and wherein the film exhibits an index of refraction of between L16 and that of silica. 

1 12. (Amended) The process of claim 8p, wherein the mesostructure is a film, and 
wherein the film exhibits an index of refraction off between 1.16 and that of silica. 

113. (Amended) The process of claim/86, wherein the film exhibits an index of 
refraction of between 1.16 and that of silica. 

1 14. (Amended) The process of claiin 92, wherein the mesostructure is a film, and 
wherein the film exhibits an index of refraction of between U6 and that of silica. 



115. (Amended) The process of clpim 99, wherein the films exhibit an index of 
refraction of between 1.16 and that of silica. 

116. (New) An improve^tnethod of forming tempi ated mesoporous material on a 



ibstrate from a silica precursorTolution ^nMning an alkoxide silica precursor and 



y 



ammonium cationic surfactant and a^lvfe^AAhile avoiding gelation, precipitation and non- 



porous or lamellar structures j wherein the improvement comprises the steps of: |i 




(a) preparing said silica'precursar solution using a^ solve nt^ 

(b) dispensing a layer of said pre&ursor solution on said substrate; 

(c) thinning said layec by spin casing; and 

(d) forming template^ mesoporou^ material on said substrate by evaporation 
of the solvent in less than 5 minutes. 



?< 6 \ 
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117, (New)[ \n improved method 



of forming templated mesoporous material from 



:ide silica precursor, an ammonium calionic 



surfactant and a solvent s rwhile avoiding gelat ion or precipitation or non-porous or lamellar 



a silica precursor solutipn'containing an alko 

structures, whereinthenmprovement compris ?s the steps of: 
A^r^P^f ^ preparing said silica prec ursor solution using solvent 1 ; 



solution; and 

(c) evaporating the solvent 
mesoporous material. 




I 

(b) spin casting, drawing, sr. raying or squeegeeing said silica precursor 

n less than 5 minutes to form templated 



118. (New) (An improved method 



of forming templated mesoporous material on a 
substrate from a silica precursor solution containing an alkoxide silica precursor, an amount 
of surfactant/great enough to avoid a non-porous film but not enough to produce a lamellar 
str^ture^and c^olver^^vhile avoiding ^e^tion or precipitation, wherein the improvement 



cjamprises thdpfeps of: 

(a) preparing said silica precursor solution using a'soh 
/v^ iAJ ^j (b) dispensing a layer of paid precursor solution on said substrate; 

^pjs ^ ( c ) thinning said layer by spin casting; and 

(d) forming templated rJesoporous material on said substrate by evaporation 

\ aod of forming templated mesoporous material from 
alkoxide sihca precursor, a(surfactan): and ,a solvent, 



^"'djr of the solvent in less than 5 minutes. 



119. (New) An improved me 
a silica precursor solution containing an 
^w hile avoiding gelation or precipitation 
improvement comprises the steps of: 



solution; and 

(c) evaporating the so 
mesoporous material. 
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(a) preparing said silic a precursor solution using ab solve nt-) 

(b) spin casting, drawing, spraying or squeegeeing said silica precursor 

vent in less than 5 minutes to form templated 
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120. (New) An improved 




sthod of forming templated mesoporous material on a 



substrate from a silica'precursor soluti( n containing an alkoxide silica precursor, and a 
solQm/while avoiding gelation or precipitation afi non-porous or lamellar structures^ ^ 
/herein the improvement comprises th 2 steps of: 



(a) preparing said silica precursor solution using/a solventj 

Dirsahi substrate; 




(b) dispensing a layer of said precursor solution o 

(c) thinning said layer by spin casting; and 

(d) forming templated mesoporous Material on said substrate by evaporation 
of the solvent in less than 5 minutes. j 



if 



ring templated mesoporou/material from 



121 . (New)^^n impro ved method of fa 
a silica precursor solution containing an alkoxidfe silica precursor, and a^olv^t^hile 
avoiding gelation or precipitation and non-porous or lemallar structuresAwherein the 
improvement comprises the steps of: / ^ ^ 

(a) preparing said silica precursor solution using a^olven)^ 
O) spin casting, drawing, /praying or squeegeeing said silica precursor 

solution; and 

(c) evaporating the solvent in less than 5 minutes to form templated 
mesoporous material. 



3f 



-""ST 
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